1. A method for generating an adenoviral vector comprising 
welding together two nucleic acid molecules wherein said two 
nucleic acid molecules comprise partiality overlapping sequences 
capable of combining with one anothe^r allowing the generation 
of a physically linked nucleic acid comprising at least two 
functional adenovirus inverted terminal repeats, a functional 
encapsulation signal and a ndcleic acid of interest or 
functional parts, derivatives ^nd/or analogues thereof. 

2. A method for generating an adenoviral vector comprising 
welding together, through vhontSJogous recombination, two nucleic 

acid molecules comprising Impartially overlapping sequences 

/ ^ 
wherein said overlapping sequences allow/ essentially only one 

homologous recombinat/ion which leads to the generation of a 

physically linked /nucleic acid comprising at least two 

functional adenovirus inverted terminal repeats, a functional 

encapsulation signal and a nucleic acid of interest or 

functional parts, derivatives and/or analogues thereof. 

3 . ^^^A method according to claim 1 or claim 2, wherein both 
of said ruTci^ic acid molecules comprise only one adenovirus 
inverted terminal>^epeat or a functional part, derivative, 
and/or analogue thereof 



4. A method according to ari^^Qne of claims 1-3, wherein 
said welding together is performed in>a^ cell or a functional 
part, derivative/ and/or analogue thereof 

5. A metfiod according to claim 4, wherein said cell is a 
mamma 1 i an eel 1 . 
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6. A method according /to claim 5, wherein said nucleic 

acid molecules are not capable of replicating in said mammalian 
cell prior to said welding together, 




A method according to any one of claims 1-6, wherein 
id nucleic acid molecules is relatively small and the 
ively large. 



8. A method accor&incf to any one of claims 1-7, wherein at 

least one of said nucleic ac^id^molecules provided to said cell 
comprises an adenovirus inverted t^rmj_nal repeat which, on one 
side, is essentially free of other nucleicNacid. 

9- A method according JLo claim 8, wherein said adenovirus 

inverted terminal repeat [is) made essentially free of other 
nucleic acid on one sid£ using a restriction enzyme . 

10. A method according to claim 9, wherein said restriction 

enzyme acts on a site whi/ch is not present in adenoviral vector 
nucleic acid in said nuc/Leic acid molecule. 

li^\ A method according to any one of claims 4-10, wherein 
the nu^sjeic acids present in said cell do not comprise sequence 
overlap that can lead to the formation of replication competent 
adenovirus . 



12. A method acco^4jng to any one of claims 4-11, wherein 

the chromosomal nucleic asid in said cell comprises at least a 
functional part of an adenbyiral El-region, or a functional 
derivative, and/or analogue 
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- ^ \L3 . A method according to any one of claims 4-12, wherein 

s^d cell is a PER.C6 cell (ECACC deposit number 96022940) or a 
functional derivative, and/or analogue thereof. 

14. method according to any one of claims 4-13, wherein 

said nucleic acid in said cell further comprises a nucleic acid 
encoding an ^enoviral E2- region and/or an adenoviral E4- region 
protein. 

10 15. A method according to any one of claims 1-14, wherein 

at least one of said \ucleic acid molecules is linear. 
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16. A method according to any one of claims 1-15, wherein 

at least one of said molecules comprises adenoviral capsid 
protein encoding nucleic apid derived from two different 
adenovirus serotypes . 
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17. A method according to any\pne of claims 1-16, wherein 

said welding together of said nucleic acid molecules leads to 
the generation of a physically linkeck nucleic acid comprising 
at least two functional adenovirus inverted terminal repeats, a 
functional encapsulation signal, a nucleic acid encoding at 
least one adenoviral El -region protein, at jbeast one adenoviral 
E2 -region encoded protein and/or at least o\e adenoviral E4- 
region encoded protein and a nucleic acid "fef interest or 
functional parts, derivatives and/or analogues\ thereof and 
wherein at least one of said El-region encoded proteins is 
under transcriptional control of a conditional^ active 
promoter. 



18. A recombinant nucle 

No. P97082122, No. P97082 





id deposited at the ECACC under 
o. P97082117, No. P97082114, 



r 



No. P9\082120, No. P97082121, No. P97082116, No. P97082115 or 
No. P970&3118 or a functional part, derivative, and/or analogue 
thereof 
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19. A rec^smbinant nucleic acid pWE/Ad. Af 111-EcoRI , 

pAdS/CLIP, pAd5^420-HAS, pBS . Eco-Eco/ad5AHIIlAgpl9KAXbaI , 
pMV/L420-H, pMV/CMV-DacZ, pWE/Ad.AS', pWE/AAV.A5', pWE/Ad-H. 



A recombinant nucleic jacid comprising: 



adenovirus derived 



lcleotides 1-454 and adenovirus 



nucleotides 3511-6095 shlown ipiFigures 



21 and 22 . 



A recombinant niticlei^ acid\comprismg : 
a deletion in htu^ES regions of a recombinant nucleic 
deposited at the ECACC under No. P970^122 / No. P97082119, No. 
P97082120, No. P97082116. 
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22. A recombinant nucleic acid according 

wherein said deletion comprises a gpl9K region. 



to claim 21, 



23. A recombinant nucleic acid comprising: 
a nucleotide sequence based on or derived from an 

adenovirus, wherein said nucleotide sequence comprises 
sufficient adenovirus sequences' necessary for replication and 
capsid gene expression, wherein said nucleotide sequence 
comprises a deletion of/ at least the El region and 
encapsulating signal of sa^d adenovirus. 

24. A recombinant riucleic acid comprising: 
a nucleotide^ sequence based on or derived from an 

adenovirus, wherein said nucleotide' - sequence comprises 
sufficient adenoi/irus sequences necessary for replication and 
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capsid gene expression, and a complementary Sequence to an 
upstream part of the same strand of said nucleic acid, wherein 
said complementary sequence can base-pair/with said upstream 
part so that it functions as a start-si^te for a nucleic acid 
polymerase, wherein said nucleotide/ sequence comprises a 
deletion of one Inverted Terminal Repeat, the El region and the 
encapsulating signal of said adenovirus. 
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25. A recombinant nucleic a<5id comprising: 
a nucleotide sequence based on or derived from an 

adenovirus, wherein said/ nucleotide sequence comprises a 
sequence for adenovirus -independent replication, and sufficient 
adenoviral sequences necessary for replication, wherein said 
nucleotide sequence ^mpriefis at least a deletion of the El 
region and encapsulating serial of said adenovirus. 

26. A recombinant nucleic acid according to claim 25, 
wherein said nucleotide sequence further comprises a deletion 
of at least one of the Inverted Terminal Repeats of said 
adenovirus . 

27. r?t^s^ecombinant nucleic acid according to claim 25 or 
claim 26, wffes^in said sequence for adenovirus -independent 
replication compri^e^ an SV40 origin of replication. 




28. A recombinant nucleic acid according to any one of 

claims 18-27 wherein said nucleotide sequence comprises no 
sequences which allow for homologoi]ta recombination leading to 
replication competent virus in a oqII into which said 
recombinant nucleic acid is transferred. 
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An adapter pla 




comprising : 
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a nucleotide sequence based /bn or derived from an 
adenovirus, wherein said nucleotide sequence comprises in 
operable configuration at leas£ one functional Inverted 
Terminal Repeat, one f unctiojzfel encapsulating signal and 
adenoviral sequences which allow for homologous recombination 
and the generation of a /replication-defective, recombinant 
adenovirus genome . 




30. An adapter plasmid according to claim 29, comprising no 
10 sequences which all/ow for homologous recombination leading to 

replication competent A^rus) in a cell into which said adapter 
plasmid is transferred. I S 

31. An adapter plasmid according to claim 30, having no El 
15 region sequences. 



32 7^^ < An adapter plasmid according to any one of claims 29- 
31, further^eom^rising a nucleic acid of interest such as a 
multiple cloning site^aRd/or a transgene. 

33. A recombinant nucleic acid according to any one of 

claim 18-28 or asj adapter plasmid according to any one of 
claims 29-32, wherein said transgene is operatively linked to 
an E3 promoter. 
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icombinant adenovirus having 
comprising the steps of: 
adenovirus complementing 



34. A method for gene] 

an El deletion and a gpl9I 

growing a cell / comp^ 
sequences transfected wit 

i) an adapter pTasmid com^Tsing a first nucleotide 
sequence based on or derived from an\adenovirus, wherein said 
nucleotide sequence comprises in operabrfe configuration one 
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functional Inverted Terminal Repeat, one functional 
encapsulating signal and adenoviral sequences which allow for 
homologous recombination leading to the generation of a 
replication-defective, recombinant adenovirus genome in a cell 
into whicb said adapter plasmid is transferred and having no El 
region seq\iences, and 

ii) a. recombinant nucleic acid comprising at least one 
second nucleotide sequence based on or derived from an 
adenovirus, wherein said at least one second nucleotide 
sequence comprises^ one Inverted Terminal Repeat and sufficient 
adenovirus sequences for replication and a partial overlap with 
said adapter plasmid, wherein said at least one second 
nucleotide sequence comprises a deletion of at least the El 
region, encapsulating s\gnal and gpl9K sequences; 
wherein said complementing sequences, said first nucleotide 
sequence and said at leasu^one second nucleotide sequence have 
no overlapping sequenced which allow for homologous 
recombination leading to repl\cati<5rl\ competent virus, 
under conditions wherein recoMainanft adenovirus having an El 
deletion and a gpl9K deletion dyfeNgeneicated. 



35. A method according tj 

plasmid further comprises 
sequence inserted into saj 
recombinant nucleic acid 



clar* 



3^, wherein said adapter 
heterologous nucleotide 
jion deletion and said 
further \ comprises a second 



firs 

Ely 



rec 



heterologous nucleotide sequence inserted into said gpl9K 
region. 



generating recombii 



adenovirus, 



36. A method for 

3 0 comprising the steps of: 

growing a cell comprising adenovirus \ complementing 
sequences transfected with 
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a first recombinant nucleic acid comprising a first 
nucleotide sequence based on or derived from an adenovirus, 
wherein said first nucleotide sequence comprises a functional 
encapsulating signal and two functional Inverted Terminal 
5 Repeats or Vunctional fragments or derivatives thereof, and 
wherein saidXfirst recombinant nucleic acid has no functional 
adenoviral genes and 
ii) 



a second recombinant nucleic acid comprising a 
second nucleotide sequence based on or derived from an 
adenovirus, wherein said second nucleotide sequence comprises 
sufficient adenovirus sequences for replication, wherein said 
second nucleotide sequence comprises a deletion of at least the 
El region and encapsulating signal of said adenovirus; 

wherein, said Complementing sequences, said first 
nucleotide sequence and sasid second nucleotide sequence have no 
overlapping sequences whict\ allow for homologous recombination 
leading to replication competent virus, 

under conditions wheVeia 1 recombinant adenovirus is 
generated. 



recombinant adenovirus , 
rus complementing 



37. A method for gener 

comprising the steps of: 

growing a cell compr 
sequences transfected with 

i) a first recombinant nucleic ah±d comprising a first 
nucleotide sequence based on or derived \from an adenovirus, 
wherein said first nucleotide sequence comprises a functional 
encapsulating signal and two functional \nverted Terminal 
Repeats or functional fragments or derivatives thereof, and 
wherein said first recombinant nucleic acid hask no functional 
adenoviral genes and 
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ii) a second recombinant nucleic acid comprising a 
second nucleotide sequence based on or derived from an 
adenovirus wherein said second nucleotide sequence comprises a 
sequence fdr adenovirus -independent replication, and sufficient 
adenoviral sequences necessary for replication, wherein said 
second nucleoside sequence comprises at least a deletion of the 
El region and encapsulating signal of said adenovirus; 

wherein, \ said complementing sequences, said first 
nucleotide sequence and said second nucleotide sequence have no 
overlapping sequences which allow for homologous recombination 
leading to replication competent virus, 

under conditions wherein recombinant adenovirus is 
generated. 



Q 
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15 38 . A method according- to claim 37, wherein said cell 

comprises at least one nucifeicx^act^ molecule wherein said cell 

expresses SV4 0 Large T antigen proteins or functional fragments 
thereof . 



20 39. A method according 

said second recombinant 
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nude: 
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tim 37 or claim 38, wherein 
.ecule is replicated. 
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A replication defecN^fe aaenoVTE^as^comprising : 
a genome based on or derivted from an adenovirus, 
wherein said genome comprises at \ least a functional 
encapsulating signal and two functional Inverted Terminal 
Repeats or functional fragments or derivatives thereof and 
wherein said genome comprises no functional^ adenoviral genes 
and has no overlapping sequences which alloV for homologous 
recombination leading to replication competent \irus in a cell 
into which said replication defective adenovirus is 
transferred. 
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41 "SA replication defective adenovirus according to claim 

40, further comprising: 

one Tor more nucleic acids of interest. 

5 42. A non-Human cell comprising a genome of a replication 

defective adenovirus according to claim 40 or claim 41.. 
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43. A non- human \ce 11 according to claim 42 , wherein said 

cell is a mammalian coll. 



44. A method for transducing a cell, comprising the step 

of: 

contacting said ceSLl with a replication defective 
adenovirus according to claims 40 ^or^laim 41 under conditions 
15 wherein said cell is transducec 



45. A non-human cell prod 1 

claim 44, wherein said cell is 



Lcec 



ac 



:ording to the method of 
a mammalian cell. 



generating/ 



Lng 




recombinant adenovirus 




ru*& c omp 1 e me n t i ng 



46. A method for 

comprising the step of: 

growing a cell compi 
sequences and 

i) a first recombinant nucleic acidV:omprising a first 
nucleotide sequence based on or derived from an adenovirus, 
wherein said first nucleotide sequence comprises a functional 
encapsulating signal and two functional Inverted Terminal 
Repeats or functional fragments or derivatives Vhereof , and 
wherein said first recombinant nucleic acid has no\ functional 
adenoviral genes and, 

ii) a second recombinant nucleic acid compivising a 
second nucleotide sequence based on or derived f\om an 
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adenovrrus, wherein said nucleotide sequence comprises at least 
all adenovirus sequences, or functional fragments or 
derivatives thereof necessary for replication and capsid gene 
expressior^ and a complementary sequence to an upstream part of 
the same \ strand of said nucleic acid, wherein said 
complementary sequence can base-pair with said upstream part so 
that it functions as a start-site for a nucleic acid 
polymerase, wheisein said second nucleotide sequence comprises a 
deletion of one inverted Terminal Repeat, the El region and the 
encapsulating signal of said adenovirus; 

wherein, sasid complementing sequences, said first 
nucleotide sequence aW said second nucleotide sequence have no 
overlapping sequences Vhich allow for homologous recombination 
leading to replication competent virus, 

under conditions^ wherein recombinant adenovirus is 
generated. 
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47. A cell comprising a 

to any one of claims 18-2jB , 
adenoviral vector according 
56 and/or an adapter plasmid 
32. 



icombwiant nucleic acid according 
a replication defective 
on£\of claims 40, 41, 55 or 
ng tb^any one of claims 29- 



48. A method for the replacement V>f a defective gene in a 

25 host cell genome comprising the step of^ 

growing said host cell with a recombinant nucleic acid 
molecule derived from a replication defective adenovirus 
comprising a functional version or partv thereof of said 
defective gene under conditions wherein at l\ast one allele of 

3 0 said defective gene in said host cell genome isv replaced. 
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49. X A method according to claim 44, wherein said 
replicacison defective adenovirus expresses no adenoviral genes. 

50. A metmxi according to claim 44, wherein said-defective 
5 gene is a defective tumor suppressor gene. 
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51. An isolated c&Ll 
defective adenovirus ac 
or 56. 

52. A isolated cell 
cell is a human cell. 




gelnome of a replication- 
e of claims 40, 41, 55 



to claim 51, wherein said 



53 . A recombinant nucleic acid according to any one of 
15 claims 18-28, wherein said deletion in the E3 region is 

replaced with a transgene . 

54. method according to claim 34 or claim 35, wherein 
said at least, one second nucleotide sequence comprises a first 

20 and second mbiecule wherein said first molecule has said 
partial overlap \dth said adapter plasmid at the 3' end, and 
said second molecule comprises said Inverted Terminal Repeat 
and region including deletion of said gpl9K sequences. 
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A replication-def e 
a genome based fan 
wherein said genoflie comp 
region and a secoijid del 




ve|^ adenovirus comprising : 

derived from an adenovirus, 
is a first deletion in an El 
tidn in a gp!9K region. 



30 56. A replication-def ^ctTive adenovirus according to claim 

55, wherein transcription of said transgene is directed by an 
E3 promoter. 
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An isolate^ cell comprising: 



a recombinant nucledc acid according to any one of claims 18- 
28, or 33 or a \er$liccition defective adenoviral vector 



according to any one 
adapter plasmid accor; 

58. The isolated 

human cell. 



:laims 40, 41, 55 or 56 and/or an 
any one of claims 29-32. 





57 wherein said cell is a 
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